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Experimental and Clinical Evaluation of Small Peptides 
as a Nitrogen Source in Enteral Nutrition (I) 
Nutritional Usefulness following Massive 
Small Bowel Resection in the Rat 
NOBUAKI KOBAYASHI, HIROSHI TANIMURA and YORINORI HIKASA 
Second Department of Surgery, Faculty of Medicine, Kyoto University 
A comparative study between two enteral nutritional diets of differing nitrogen sources, was 
performed in rats given small peptides (SP-ED group) or free amino acids mixture (AA-ED 
group) after 70% resection of the small bowel in rats to simulate human malabsorption syndrome. 
After 9 days, body weight was increased 14.7% in the SP-ED group, and 11.0% in the 
AA-ED group. The nutritional assessments expressed as the net protein utilization (NPU) 
value calculated from nitrogen balance was higher in the SP-ED group (45%) than in the AA-ED 
group (25-30%). On the other hand, analysis of urinary nitrogen compounds revealed that urea 
nitrogen excretion and early postoperative ammonium excretion were lower in the SP-ED group. 
Compared to the control group, serum aminograms showed that only alanine increased in the 
SP-ED group, while remarkable changes in the amino acid patterns were observed in the AA-ED 
group. The present study demonstrates that the small peptides are more effectively absorbed 
and utilized by tissues than the free amino acid mixture in enteral diets. 
Key words: Small peptide, Elemental diet, Massive small bowel resection, Nitrogen metabolism, Serum amino-
gram. 
索引諮：低分子ペプチド，成分栄養剤，小腸広範囲切除，窒素代謝，血清アミノグラム．
























































与カロリーを漸増させ，最終的に投与速度を 2.5 ml/ 









mol% wt% mo! Fぢ wt Fぢ
Asp 9.20 9.41 9.25 9. 45
Thr 4. 71 4.31 4.89 4. 47 
Ser 7. 77 6.27 8.07 6.51 
Glu 1. 88 13.43 1. 15 12. 59 
Pro 4.32 3.82 3. 70 3. 27 
Gly 6. 12 3.53 5. 78 3. 33 
Ala 9.55 5.88 8. 71 5.35 
Cys 1. 65 3.04 1. 20 2.21 
Val 7.62 6.86 7.16 6.44 
Met 3.25 3. 73 3.48 3.98 
Ile 5.25 5.29 6.33 6.37 
Leu 8.36 8.43 8.59 8.65 
Tyr 2.04 2.84 2.91 4.05 
Phe 4.94 6.27 4.90 6.21 
Lys 6.02 6. 76 6.40 7.18 
His 2.14 2. 55 2.05 2.44 
Trp i 1. 00 1. 57 1. 07 1. 97 
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•••• D-1 1.目 ml/h• 176 kc副／由，，／1句
1-2 1.5 ml/h• 249 kcal/dar/1旬






































Table 3. 各臓器重 量
l s日 D(n=5) l AA-EDい
体重（g) 258.2土5.1 251. 7 ±5. 5 
肝 12.88土0.08 10. 72土2.03
腎・右 o. 84±0. 07 0.87士0.12
左 0. 86±0. 04 0.86土0.13
牌 0.64土0.06 0. 62±0. 24 
心臓 0.90土0.07 0.93土0.07 
肺 1. 09±0. 12 1.16土0.16
胸腺 0.44土0.08 0.39土0.14
副宰丸脂肪右 1. 50土0.48 1. 40±0.43 
左 1. 34±0. 42 1.47±0.44 
緋腹筋右 1. 39土0.13 1. 44土0.13
左 1. 42±0. 15 1. 41土0.14
冨リ腎右（mg) 20.9土4.5 20.2土2.9
左 20. 0 ±4. 2 19.4士2.8 
消化管（g)











































































群における45%という成績は，投与された窒素量iζ対 Fig. 5A IC示した尿素窒素では，全窒素とほぼ同様の
し，その約半量が体内lζ保留されているととを示す． 動きを示し，第H期， 第E期において AA-ED群で













































period I Il 
Mean士SE 
* p < 0.01 






料 p< 0.01 
。

































••• p < 0.001 
Fig・5. 尿中尿素窒素，アンモニア態窒素，クレアチニン窒素排池霊の変動
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